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HIGH LIGHT-SENSING EFFICIENCY IMAGE SENSOR 
APPARATUS AND METHOD OF MAKING THE SAME 
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*#W#.#IW^—«^#L$iWJ££ (image sensing apparatus)^ &Mi&3~& ' ^tftt > 4^ 
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# a fl * M Ifc — & « $ Sfc ^ #'J ffl It & ' * # $ it & ^ S 4fc 5. (high light sensitivity) tft 

fit 3C ("£«j computer - ig.tR. communication J* # Jf +£ ^F- consumer 

electronics)^ • «f>Ml- II -MS'^iU^ifcf: % ttt&M. & • tS 

• it*&€fc#.;fc£«o ■ #Jt4f-#*fc4it'fiSt*fc(digital camera) - 4t<fit*^4fc(digital video 
recorder) > H(scanner)^ % • l£T ««iti4#i&tRil#tttefll > ;fet&&L!o%^L 

3 1ft Z-jf%&$fLgrjk ' ^/Tffl^«^-^af:#^^7t#(Charge-Coupled Device 

• ®m CCD)&M% & Z-vtSL ' % % H $k$F.f% 7ISXIrll,ft!fc||g 
(Complementary Metal-Oxide Semiconductor > f^g CMOS)^.^ H ° JMl 3 *^ 13 CCD 

*. • CMOS 4l ^ *a.#*i M M -tit • & * & £ * « & a °o e,^ M' M 4ft ffi CMOS 

&m&m$.>& t J&Wi ' £ -ft » (Intel Corp.)^fI.ite,S^W^ffl CMOS &MI§ftj!b$tM$im 
Z-te4$.&J&n • CMOS 7?^^^^T^*'feitiil£#J't^-fe^^^- B s B >! Jl > 

^#T^ • — ' fSA^J.iKjf^^.^fi 100 eL^^it^.iiJ3el(light sensor cells) tf-m—m 
P#?'| (two-dimensional array) > &-*r&Jk.a CCD A CMOS ^^.^^ - #'Jffl £tt3!£M/»f 
#r$Lf£# > a4Mf*RSfc HO /*f#JF&<r— -flU^-f^^gl^yj (image sensor array) ° 
gP+?-] 110 ffla#-£/Utt 112^_L^- - a«Jfl*/fc:fr 8 P**] 120 

' &*T*i&(R)&li 122 • &£(G)&2i 124 HM*,(B)^?g 126 » tfltM^ 
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b ta#-4-«at 140 pf( K&m-rr^^M it ' t^Ms^ • t^^it^ no _l 

##&>i &(lens set)fti^4L^.JH->^ ' ^i&i&Ttvf 130 - J£ & ;t & fi F# ?'J 120 ift.fr;&jfc.£j& 
' £'Ji4^-f£MfiP#-?'J 110 • >&ifc&&,i&&fj£HagMi.*.t • ;t7tfiP£?'J 120^^#Jf^ 
140 t ' #'Jfli*x. - Afc&fejfcs&S 122 • 124 & 126 ^J^fK^jU • ii.ag 

jtbs^ > *^-g-£,;fc754ffii&jSifcS5l*y'J 120_Lic.^#?'J^;f-7tH 122 > 124 & 126 
^'J?tit! - 120 4L5fc*Sp*»|SJ^iS^ffl . # . 140 
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*t If ££>J Z-i$tett *n 

#k a fc^jf^j^M Jtz-^- fa J:^$. e ^ s ^ — ^ it ;t ^ £7 ft ° 
^mm^r ' ^# a ^fM^^.^£-^-^^^] 200 . tL&-r~ffl$.&j&n&.fii 210 - - 

^Pg?L&M yf(zeroth-order light reflect layer) 220 • (color separation layer) 230 

• -&#i£jt ■ teifjL&j&nfrp] 210 ffl j-x#^^it#-.4L*ft 212 m±_jj- ' mk^r&ftJ^fti 

M 220 mail " M&BLift& 220 4l_L - 230 • 

>it-S'J^@ 2Z.1tfcWZ.* ' *M|.^^HP*?'J 210 ItB^fti % 220 ^#—48 

£ffi 250 > ffij£P££>6>t,t 220 ^^^/f 230 4LBgfl'J^r— -flaSR!) 260 • ,fc p*j £ M *T a & £ 

WiSk-^ftWtf) ' £Pa1 250-=T«>F#h5e. - ' ^M/feiifM 210 l^p^^ty! 220 

1 ^Mitit#f >t • 
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JE. - #9H£a;§ ( ) 

2 200 ^.t > f^n-^Mm^n 210 

m%&#)~m%-n • m&&Mf§&?<\ 210 -sr*^ a ccd - cmos - &&te^fc*M**M> 

H • 

^^>f 230 &^#-ftyf (body layer) 231 - -fcflMfr 23l^±^Mf^ — W ' V-VM 2i 
-L3" — ft] • ^^.^--Wtik.Q'&WL&l — S£ (two-dimensional microlenz array) 232 > 
#>Mt&6*r— *'l • 2^T^-« ' Uja^^"-F^^^it*(blazedgrating)>t 233 ° 

3 4L^#ig.4JLH ' *t#I^a 2 ff^j^tfU&iS&S. • *^g,yf 230 iJl 
232 t4L«i.S!^.4fe« a^f^«^HP#^J 210 t-^ife^itJfe-^#^l'ff^ • 
-fcjfc3*#&4I.IH t • m$L&M-B&?<l 210 > ^Pfc&SJH-tf 220 230 4LPJJ . 

*oBI#r5r > ^.ifelf^fe'Wt ' 230i«t3!!&«fc— 232 t4L«U&& 232a • 

232b #| 232c # • ^TM^*S (spherical surface) > ii-fk X Y >T fc#J']#*J • 

-fu^^p^^j . j£m$L&mEf$-?>] 210 it ' r ■ gi&b ^-^mffi^ • -^-^^.^jfe-^x 

^-^•ft > ffl 4 ii^Jl® Jl'IiiPl^® 2 ^fe^JifMfU&aiRl. ' ^5«7fc»,§ 233 
• ^a^^/f^F ' WAS ^.Tt*^ 233 t4Ljfe.*U 233a > 233b & 233c 3£ > -T&M 
^^4&-R^fflI-(relief-blazed grating) • &4-fo&?Fftft=-fil&tfe1&.& > Fp^ffl 2^flS^ > £ 
ifa^Miyf 23 1 T&fcJL^#£&^#:&«*»Bm*F • P-W^it^fftyf 233 J^E #J KM 233a 
• 233b |& 233c # - *-«^^Jp--*b«|L^^^t^-^*^ • 

*fc^&>§ 230 i^^ft-r • tiL%-Qik*-$.m.#i*® ' grfAMAJtmJl! 233 
m.—m$-n 232 > *a*h*Mivi 23 1 ite • 4fcT-aL > 232 

4*7lc.iftiffi*#&# 230 §m3Ji&$fcP4?'] 232 > 4H8#fcSi8.$fc0f- ' #XtF« 
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t&^&I. ' 3£&£fi£A.J&#U&,!6l«Mi] 210 • 

11 5 ^^^#W-^f?-f|.^^.^I.^.%^7tag-il • -hm^^ ' t^Jt 240 Mi^g, 
£ 230 232 232a ' i£i&4fr*M£>frflt3tig.#; 232a 

fcfc - &%i&&?-qm&jtmJ§ 233 t^L** 233a ° 

-fertile, 240 230 232 fft 232a & • 



i > ( ) #» 

^7fe,*/f 233 • ^J^.^^(diffraction)JE£^it^f^& • *?£&BLifi% 220 > 

Wife-^^l¥^4(zeroth-order component)5.*N£ • ^^^IfeS'JitfM^J'iPM 210 » £i£ 
^Rfrfc-Mt,* 220 > #ix R * G $k B =.4? & & -H&K$t -fc J£4it - &4t«M$-^m P£?'j 
210_L • 

^^i&^"&>f 230 A f^^Jlt,!' 220 ^*t«-/srfJ^^4L=.^g,^ . ^ffl 3 t 

210_t^#?'j > #^^#7fe.S4LrtaE.l. • fl&it*7tl^/5^:U^*4L-?iJ4l^4L 

R > G - B > R > G > B WLfi-SLSLmn ' 35 Y 3^4lR > G > B ^*>|SJ X 

^7 Titf'J ^-if^^TtJt^ ' tJLfr&M 230 4L^itfl6-r ' P^f^itM 233 t 
£H t?l« # (spatial repeat rate) > foH&fc&i XffcfiL^L&m.— fcfrfl 232 -g-i£|&4L£ 53 1 

• -TlF^P ' P« 233 t-«4^^p B UE(pitch) . 25 ^#H^i£<£jt^ m%- 
H 232 ^it^p B l5£ - ifc«3r#-sr#P4-&& - *5.4i^.Rfl6«j- : P*a*5.^g. ° |S] > £ 
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jl > iimittm ( ) ^ 

*¥ &jtm% 233 233a H$ > #'J ffl I^^^H"*, 240 ^&Jb R - G B 

• *£^&&^>Mtfc*vMt5.£te7fc,KJ&t,t 220 • imfc-SJft,! 220 *n*=. R * G 

#i B P^^iUt ^(first-order diffraction light) it i& • Jiil?^S'JfMI-i i iiP#? , J 210_L/9ra& 

£4L-fe£_L • *?f-t ' 2l0fc)&%i&i§i%pgjt£LMM 220 & * R - G 

4fcffl 3 & 5 #t#^ > ^&WfM^lkm%L%Z-tfciH3L* ' &4&m.i&Lfr&Ji 230 4lM 

233 ^^t^AM^' ^^m^^^tatm^jtm^mm^m^f'} 210 
220 ■ ibM&&&#ftj^M'\±m.m3L?4m&JtmM 233 . £-^75 ^#31 ^^.^7^ 

P#?'j210_L > ^±f+4-&;fc&'&1H.I£^- : Kj: • 

fkM^n 210 • @ J ttffa^^|-a^^fM«^^£200#a^^^^;t.7t>; ' 

*./9f $-&4L ft &4& £l jfeit S'J fe'fg.fiij €1 ° X. @ & f« 5*. &*r>t 230 ^.^JH"Sfc 
• iSI^iftjtit**-* 233 #r ' m^i^^^M^ 220 

MP#?'J 210 #r«t*t4Lto£jL » a tb&M&£.m&?<) 210 Ji^l-^W-l-S'J^ R - G - B 
&(color packet) /kf^^f > • ® iff] Ati«.^f-*5fcAfe«.ffl St^ • . 

^^fe«a^a* • 230 T^**'J01i&7t"l±^f ' #fcl*?«J 232 &. 

mtAJtmJ% 233 . 231 ^JNt ■ ffhatem#]tf% ' tyfo — ' ffii&*ftifij£ 

*t#J^&#*fci£ • -fcJ*o . -fc — 5f«fe^J t ' 230 *r«£ — jf ' *£*>3&5ft 

■ m^H^M-U^f m z-^A ' 230 • r&j&Ji 231 

& PMMA(fcf ^afrSfcT Sl)#f - «L^ig.«;— ^ P£?'j 232 ^Fa^S^^M 233 

> tej^i* isjrfij-ra&iM* 231 ##f;^isj . , pMMA(*f as) - it 

F-i-(photoresist) • sfc ARTON(JL^f &fi&«jsfrjfe.&#. *fr > Norbomene • ft>J&<$ 

^&«a§£fl)¥#f4 • &-T3fifflf«t^«tS!ii^:— $fcP**'J 232 233 
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' *£fr J ?-'§[ktfa3-(excimer laser machining) - t &#r(MicroElectroMechanical 

System Technology) > ^W-^^%^Lib^^$L^tm^-^^K ' «'8tffit3!iS.«t=-*&fMJ 232 A 

W^^it*>t 233 ^4f- - 231 • ' -t.^^^Ti-X^^^^^ • it 
4f ^ ft it # A * dL A 

J*> sf :£t°CLCC (Ceramic Leadless Chip Carrier) > PLCC (Plastic Leadless Chip Carrier) > QFP 
(Quad Flat Pack) > QFN (????) • U ilQFJ (????) # & 3! ¥j #. $ to # (hermetically sealed devices) 
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10. *»«M*#*'Ji£l8 l^S^#M^.^£ ■ *+ii^Mc>ffi3iJt^fc*f&***QFP 
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